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HSI 
Right Honourable, 
and 


Right Warſbipfull, 


Doubt not, butas every 
worthy and laudable 
worke is ſubjeR to ob- 
l:quie and ill conſtru- 
&ion ; So this my good 

intent and aſefull invention, which I 

here preſent unto you Right Honou- 

rable Lords,and you Right W orſhip- 
fall, into. whoſe clienflie I betake 
both my ſelfe and it, ſhall meet with 
ſome over-curious and ſaupercilious 
cenſurers , who will mifſc-judge and 
miſſe-ſay the ſame : though not for 
theart.( againſt which 1 perſwade 
my ſelfe they ſhall find lictle cauſe to 
except) yetinreſpeR of my particu- 
hr calling : of the height and dig- 
nity whereof, ſuch ſqralland low co- 
vitations may ſeeme to be unworthy. 
Bat may it pleaſe them to conſider, 
A 3 thas 
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(2) 


that Theologie is i= wd Naw nique 
rith &, 4 g5grix7914,, the chiefs and 


princifall Lady and Miſtſefſe of all o- 
ther faculties ; unto which all calling 
in th1s life, for their jult, fairhfull,and 
conſ{cionable execution, are to com- 
ply, and bee accomtable. And ſeeing 
Godin his ſacred word biddeth for 
onely-ceaſe to doe evill, but allg Hrarxe 
to dye well, and ſeeke judgement + that 
Divine may bee'thoughr beſFtiper- 
forme his uric ; that (1 all fiot onely 
reprove injuſtice and wrong dealing, 
but ſhall alſo even #1 particular aRi- 
ons informe the confcience both what 


3s riehir,and how to-per forme it. This | 


I havE herein ende:youred to ctteR, 
The:holy- Scriprure is frequent” in 
ſhewing the abomination of falſe and 
deecutful weights, and in forbidding to 
doe nnjuſt ly in lime 491 'werg ht ,or in mth- 
fare + ad telleth us that « :r#e-werght, 
ant ajuſlt balarer ave of. the Lord; and 
thatiallrhe werghs in the bag ge ave bu 
works, If I therefort by the helpe of 
God,:and-the' knowledge hee hath 
beene pleaſed ro give me , ſhall - 
"BP Ne 
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(3) XIN 


bite unto this renowned Citie, a line 


-| and rule to meaſure veſſels with ac- 


cording. to truc art, and ſhall teach 
how-to reforme an errour , which 
hath for ſome time (through igno- 
rance of better ) uſurped the place of 
truth; and that wich much more fa- 
ciliry;then it is committed : I hope l 
ſhall nor juſtly be thought ro wander 
out-of the limirs ot my profeſſion 
andalling. Now the occaſion where- 
by I invented it was this, 


Many yeares agoe, 1 deviſed for The gcc 1- 
my private u{Ean Mſtrument, which I fion vvher- 
called © the C:reles | of proportion : by this 
which is' nothing” elfe but the a DRAK 
rithmes of Numbers, Sines, and T 4n- ” Foes 
gents ſer on circles. And IT wri* mn la- ;&. 
tme-the-manifold- uſes thereof, nor 
onely in eArithmetical , Geometrical, 
and'yAftronomical calculations, but al- 

Þ indivers other accounts, praRiſes, 
ad: queſtions, :whichy are vccarrent 
n the civill ſacietie and converiation 
of mankind: amofiy which 01e was 
concerning the =_s. br or Gauging 
B 3; | 
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(4) 
of veſſels : wherein taking the forme 
ofthem to be /pheroide,or bike along 
ſphere, with the two ends equally car 
off, (as generally both by the ancjen- 
ter and later writers is ſuppoſed, and 
in the fabric of fach veſſels is ftill 
aymed at by the Makers ) Ideliye- 
red out of the grounds and inventi- 
ons of that moſt admirable Artiſt 4r- 
chimedes , the true and artificiall way 
of finding their ſeverall contents : 
and applyed it unto the uſe of chat 
my inſtrament , with as much eaſe 
and expeditnefic as I could. Neither 


did T at all difcourſe upon the Mecha- | 


nicall wayes practiſed by other men, 
much leſſe refute any of their errors, 
bur onely barely and poſitively deli 
vered the truth. ' Theſe my nores,and 
that my inſtrument ( after many 
yeares) at the perſwafton of a friend 
of mine, who profered to tranſlate 
them into Engliſh, I was content hee 
ſhonld fet our and make common, 
my ſelfe not having any hand in thar 
publication, W hen now the tranſlz- 
tion was ready for the —_ 
6 th. 1 
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friend having peruſed that which 
Maſter Gznter in his ſecond booke 
of the Croſſe taffe Chapt. 4, writeth 
very obſcurely abour Gauging of 
wells, asked mee what he meant by 
the meane Diameter after the vſnal 
manner 7 Ianſwered him that inthe 
vill manner of art there was no 
mediums or meane, but the meane be- 
tweene the two extreme termesin 
ſome kind of Proportion : and that 
al proportion being either Arichme- 
lical,Geometrical, or AMdufical, het be- 
mg aScholerand an Artiſt, maſt needs 
( as I thought ) by the meane under- 
ſtand one of thoſe three : and moſt 
likely the meane arithmerical which 
is the greateſt of them, For 
fngthe two extreme termes to bee 
gand 4, betweene theſe rhe mecane 
arithmerical is 6, which is halfe the 
famme of both : the meane geome- 
tricalis 6: and the meane m muſical 
proportion is 5 Z. And yetaid I,the 
mene arichmerical is too [ictle, as in 
the menfaration of rapering timber L 
proved :'much more either of the 
A4 £wo 
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two reſt. Ard other meane'diame- 
ter, which may gire the true coment 
ofa ſpbzroides , art affordeth none, 
My friend. replyed', Maſter Gunter is 
genetally. acknowledged to haye bin 
a man of. skill, and, you. utterly. un- 
knowne ::and hee that ſhall find your 
booke, diſagreeing :from , his do- 
ments,. will without any moxe adoe 
reject; you ſhall therefore doe well 
to,wrltc ina few lines why you differ 
from .M*- Gunter, and to ſhew that 
his way Tas meane diameter cannot 
ſtand warh art. W bich his counſell I 
ſeeing not to be unneceflary,eſperially 
in regard of the great paines hce had 
rakeg in the, tranſlation of my notes, 
tooke 2 pen,gng preſently in the mar- 
gint of. his tranſlation writ that ſhort 
advertiſement touching M': Ganters 

meane elameter, ng 
_ Natlong after tbas tranſlation was 


in pritft,, word was. ſent me, intothe 


| reals , that-an old man (thatfaid 


4 


he was: the Gamger of Londen came 
eancMtly inquirivg afrer me , and was 
very angry ; profeſſing hee would vis- 


dicate 


——— ——— 


.> 
dicate Mt: Gunters credit , and ſpeaks 
for him, that canld not anſwer for bim- 
ſelfe : and that 1 bad tanght afalſe 
way of Ganging veſſels : and that both 
hee ard many others, had bought of -my 
bookes 3 which much troubled him: 
and hee was. very ſolicitous how they 
ſhould come by their money againe © and 
that hee. never [aw (nch. a booke 1 beg” 
life ; for he contd not tell what to mathe 
of it, The tranſlator told him}, that 
when he,or any other for him, thould 
diſprove”. that way of meaſuring 
veſſels , which I had delivered; let 
him bring -his booke,, and he ſhould 

have his money againe for 1t. 

At my next comming to London, 
hee hearing of my. being in towne, 
came to mee, and expoſtulated with 
me, wby 1 would preſieme to queſtion 
any thing that MM. Gunter writ'* 
I anſwered-him, that it is a fault inci- 
dent tothe ſtudents of theſe arts, to 
be very incredulous, eſpecially if they 
ſee demonſtration - to the contrary. 
Hee faid 7 underſtood not what Mr. 
Gunter meant by the meane diameter 
after 


(8) 
the v/anal manner : For My: 
Gunter (theaghbhee ſaid nor ſo mach) 
did wnderftand the manner v/ual in 
Lenden ; and that bee hineſelfe follow. 
od in gauging : which was to halfe the 
ſuname of the diameters at the head and 
bang, and to adde one quarter of the 
difference : and that this was atm 
way , and a better way then nine : and 
that if hee ſhonld uſe my way, it wonld 
require much more paizes , and longer 
time : and that hee had a mas , whom 
hee had tanght , which bad lirtle or ne 
shill in Arithmetic , and could ſtarce 
waltiply,yet in his way hee ſhould gauge 
with any man in England ; and that if 
that his way were not. right , hee might 
«AP & — 
dec more wrong in 4 few yeares then any 
efldermans ftate 11 London wu wth; 
and that hee was ſworne to doe juſtly. 
Fanfwered , that the greater tyelay 
Kor he pighe Foe Ly pain, 
e,mig e by miſeaugt 

the morethankes oil ary amy 
ſhewing/ him rhe right ; and with 
the more ghadnefſe hee ſhonld em- 
brace ſt, norwichſtanding it _ 

c 
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| 
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have ſome more difficultie : for 
though I ſhould hold my peace (as 
Mr. Ganter jt ſeemeth did) yet hee 
were never the more juſtifiable: and 
wiſhed him ro leoke to his con- 
ſcience : eſpecially ſeeing now hee 
might informe himſelfe 1n therrath. 
Hee faid hee fonnd indeed by hy expe- 
rience, that the adding of 4 quarter of 
the difference was ſomewhat roo mench ; 
and therefore that now hee began to 
take one fift part thereof : and yet both 
wayes weve better then mine; and hee 
would not learne of mee to gauge 
veſſelr, And ſo went his way in great 
choler and diſpleaſure, I did indeed 
wonder at that his afſertion;rbat whe- 
ther hee tooke the quarter, or the fift 
pref the difference , yet both are 
er then the way of art , which [ 
had delivered : for even in that ex- 
ample', which in my booke is ſer 
downe, of a veſſel having the diame- 
ter ar the bung 32 inches,and the dia- 
meteratthe head 18 inches, and the 
length 40 inches; had hee but made 
triall , Hee ſhould have found rhe 
content 


MF. George Ethrege, then Maſter of 
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content computed by one. quarter of 


the difference , to haye beene gallons 
11oandalmott an halfe; and by one 
fift part,to have beene gallons 105 +; 
whereas the true meaſur. by artis gal- 
lons 107,and an halfe and ſomewhat 
better; which.is almoſt in the- very 
midſt berweene both : 'fothar if any 
man. will ſuppoſe one <t his wayes, 
bee it the former,or the latter, to bee 
right : yet the other muſt of nece{- 
ſitie bee further from the truth, then 
that which I taught; becauſeit fal- 
ling berwegne both , muſt needs bee 
neerer rogach:,: then one of themis 
tothe other, ...:. ir 
| NotlongafterM*, Elias ates (a 
man well knowne. and eſteemed by 
all men of art for. his skilfulnefſe in 
making, inſtruments in meral)being-in 
the company of ſome gentlemenof 
good.quality and, worth, npon ocal- 
on related theſe former wards pf the 
Gauger,- what: great detriment hee 
might doe by his manner of Gauging, 
if it were'not true. W hich his ſpeech 


the 
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(11) 
the right- worſhipfulf Company of 
Vinteners, hearing and obſerving, aid 
that indeed he donbred not, but there 
was mach wrong done by miſgavging 
wine veſſels ; and” that many times 
they fonnd it to theiresſt ;; but they 
could not eaſily remedy M;And there- 
fore invited M*, Allen to requeſt me to 
deviſe #« Ganging inſtrument , which 
might be coordi totrue art,and of 
familiar and eafie performance; that 
they might examine 'and try their 
veſſels themſelves : and faid it would 
bee an invention very acceptable, and 
* of great uſe, and a meanes to prevent 
much'wrong that many rimes is done. 
Which inquiſition and ſtudie, to find 
out a true and perfe& inſtrument for 
meafaring of veſſels ( though at firſt 
without any hope of effecting any 
lingular thing therjn after ſuch anum- 
der of Tearned artiſts/,, and writers in 
this kind,with the meaneſt of which 
Iamnot to! bee compared), I under- 
tooke, merely onr of my love to the 
lociety of mankind, and my defire of 
advanting truth and juſtice ; and -- 
lal 
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(12) 
laſt by the helpe of God, who is 
righteous, and loveth righte 
have brought te paſſe : And herein 
withall humble and aff:Rionare ſer- 
viceablenefſe, both unto you my right 
bonowrable LL. upon whom the 
principall care of all ſuch admenſure. 
tions within this moſt flouriſhing 
andilluſtrious Citic doth reſt, and of 
you right worſhipfmll the Maſters aud 
whole Company of Vintners , and to as 
many of this moſt renowned Citie as 
waa vg cauſe to uſe the Rong pre- 
(cat this my zew garnging imſirument, 
Onely deſiring thus —_ that you 
would be pleaſed to vouchſafe it your 
acceptance with the fame loving and 
benevolent reſpeR, as I my ſelfe had 


unto yow,and thetruth, in the inveſt 


gatiqa thereof. 


The tryall Neither indeed may I omit rore- 
made of port the noble favour that the/right 


this gan- wor ſbipfull (om of Fantners did 
= d, though Tn. unto mee. 


the certain. For when Mr. Elias 


xad nt 
ey of i. thed up one of thoſe my w/frumem 
ig 
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(13) 
reds , and bad bronght it 


| won Of , they preſently deputed 


certaine of their fociety to ſee the 
experience and performance thereof, 
at the Taverne by Leaden-hall under 
the ſigne of the Xings-bead : and 
they rooke the painesto examine the 
truth of it in many and ſundry kinds 
of wine veſſels ; where, as I have 
beenetold ( for I was not there pre» 
ſent m"— beyond all expeRation 
they ſach an exat agreement 
with the meafure of reeds, on filed 
nbygallons,after rhe ſealed Standard 
for wine meaſure, that in moſftrhe 
difference was ſcarce ſenſible y where- 
wthe markes ſet thereupon exceeded 
the ame meaſures by rwo or three , 


| mdfometimes more then — 


los in a veſſell. W hereupon 
greed wich Mr. eAten for a price, 
and beſpake of him threeſcore of rhe 
lime my rods or nftr umentr, W hich (0 
toble and courteous reſpeR untome; 
to decree che examination of that 
ay. invention { t other be- 
tefit or cecompenſe for rhe m_ 
g- 
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I demand none ) I cannot bur ac- 


knowledge with much thankefu[- | 


nefle.” + "US? 

The facili- ,* Neither is the facilitic - of wor. 
tie of wor- king therewich any whit inferior to 
king by this the certaintie of it : but even inimex- 
newrod, G , 

compared furing of veſſels by this rrue rule much 
with the lefſe paines is taken, then that other 
trouble- 


ſomenelſle neceſlarily require. 


h . x | 
rar For therein firſt the two diameter; 
Way. at the bung ; and at the head meaſured 


in ynches muſt be added together |, and | 


halfe 'the {ſnmme of them takew and 
kept. >: * 
Secondly the diameter at the head 
i to-bee [nbanted ont of the diameter 
&t the bung, and the remaines ta bee di- 
Vided by 4,or elſe by 5, to findunt the 
quarter: ; or fift part of ther dxfferente. 
© Thurdly 
the; difference mitft-bee ' added. \to the 
balfe ſumme rept ; to make up awee 
Gemerer, | or ain Eres 
- "Laftly there remaineth a proportion 
ts bee wrought by multzplicarion and 
divifion ; which wtbs, 0 , 
' 5 


erroneous and inartificial way doth | 


that "quarter of fift part of | 


| mulciplicitie of worke is —_— 
| in their ordinary gauging : a 


(15) 


As the quadrate of 17115 (which MH 
 Guntercalleth hu gauge point ) 
to the quadrate of the meane 
diameter laſt found, 
Sou the length of the veſſel meaſiu- 
red tn znches, 
to the content of the ſame veſſel 
1 wine galloxs, 


Such a deale of paines, and ſuch 4 


yet 
when all is done, the capacitie or con- 
tent of the veſell ſo found is merely 
conjectural ; ſometimes falſer and 
ſometimes truer,according as the dia- 
meters of the veflell are more or le 


unequalL, | 
But this way of art, which I pro- 


\ poſe,be{idesthar ir is conſtant and uni- - 


verfall in all kinds of wine v<cſſzlls , 
is ;moſt, eaſily performed only with 
one ſingle addition & multiplication ;- 
as ſhall anon bee declared both by 
rule and- examples. Sos that now IL 
hope I have made If Gauger —_—_— 

B of 
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or the too much difficultie and raines 


hce thought my booke put him to; 
and that henceforth hee -will bee ag 


carneſt to vindicare my credit alſo, 


as hee Fath cgerly tradvced jr before 
he 1ighr'y knew me. For although 
] cannot 1o well excufe ht raſhnefſe 
in jimpertinent mterpoſing himſelfe in 
queſtions hee bad fmall skill in: yer 
} perſwade my fclfe he had no malice 
againſt my perſon, who was then ut. 
. terly pnknowne to him. And for my 
part (for oug!:t I remember) I had 
not ſo much as heard of any ſuch offi- 
cer about the Citie. But I wholly 
impute his offence x me partly tothe 
high cſtimatien hee had of M*, Ga- 
ter ,from whom to diffent he thonghr 
to be a hainous matter : and partly to 
his diffdence and diftruſt of my rule, 
how it micht Þold when it cameto 
tryal. And therefore 1 doe willingly 
retarne againe Mmto fayour with him, 
and recommend this my invention 
and my fſelfe to his fture approbati- 
on and friendſhip ; afſuring him that 
whatT have before written was not 


Intended 


OS — 
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| intented againſt him : bur onely to 


ſhew the true occafion how I fell up- 
on this ſearch and difquifition: which 
in regard of my profeſſion ſeemed to 
bee very neceſlary, 


- The principles whereon the way TI woprin- 


thar I reach is grounded, are theſe 


two, Firſt that a wine veſſel is in * 
forme of a perte&t ſpheroide with ging inftru- 
the rwo ends equally cut off. The mear, 


trurch of which ground appeareth 
both by the generall conſent of almoſt 
all who have written of gauging : 
and by the fabric of ſuch kind of 
veſſels ; which by the workemen and 
makers thereof ( fo farreforth as in 
practiſe they are able) are intended to 
bee ſuch, And now lately by tryal 
made rhereof with the Standard , 
wherenarto it is found to hold greater 
correſpondence in all kind of thoſe 
veſſels, then conld bee hoped for , ot 
moſt imagined. | 
Secondly, that 2 /ph4re,or /pheroide 
watteth rwo third parts of « cy/5n- 
& haning the fame length and thick- 
ooffe 3 nnd conſequently that rhe - 
B a 


(18) 


lid conyexitie betweene two eylin- | 


ders , one within the ſpheroide, and 
the other without touching it, and 
having the fame center and height, 
is equall to two third parts of the 
difference of thoſe two cylinders : 
which hath long ſince beene taught 
by the ancient Swacs/ar Archimedes 
in his firſt booke of the Sphere and 
( y finder, & in his booke of Cone-like 
and /phere-like magnitudes : & of late 
by our Engliſh eArchimedes Mr Hey- 
ry Brig gs, 16 his Treatice of Arithme- 


t16A logarith mica. 


Oar of the conſideration of theſe 
two principles, or grounds, I framed 
my rule, which I fer downe in my 
booke of the Circles of propertion , 


The rule of Chapt.g. in theſe words. Meaſwre 


1091ns 
SO © 
framed our 


of thoſe 


wvyo 
grounds, 


the two diameters of the weſfſell, myn- 

cher, or elſe in tenth parts of afoot, the 

one at the bung hole , the other atthe 

head , and alle the length within, And 
by the diameters found, find ont the 
eircles; then adde together two thad 
parts, of the greater circle, and #n, 
| thi 4 
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third part of the lefſe ; Laſtly , mulrs- 
ply the axgregate by the length: "fo 
ſhall you have the content of the veſſel, 
either in enbic ynches,, or cubic renth 
pertr of afoor, Which afterward in 
the end of that Chapter (having firſt 
inquired the quantity of a gallon both 
Ale, and Wine meafure in ſolid yn- 
ches,the one to bee 272 >the other 
231) I taught how to reduce into 
gallons and hundreth parts , by divi- 
ding the whole number of ynches 
contained in the veſſell by either of 
thoſe two numbers reſpeively. And 
this is that very rale, the worke and 
praftice of which I have by arr, with 
an invention net yet thought upon by 
any other, and with diviſions calcula- 
ted for that purpoſe, fitred and apply- 
ed tothis my new ganging line or rod. 


It confiſteth of two rulers of braſſe 
about 32 ynches of length, which al- 


ſoare halfe an ynch broad, and aquar-: 
ter of an ynch thick : that being ſet 
together they may make halfe an 


By 


Thegau- 


ging rod 
deſcribed : 
and of the 
ſcverall 
parts there» 
of. 


(20) 
At one end of both thoſe rulers are 
two linile ſechers of brafle faſtned an 
ſtrongly : by which the rulers are 
held rogether,and made to move one 
upon another, and to bee drawneout 
unto any length, as occaſion ſkall re- 
ire ; and when- you have them at 
the juſt length, there is upon oneof 
the ſockets along Serue-piy te ſcrue 
them faſt, 
Theſe two little ſockets encom- 
pt not both rulers quite round : bur 
ve cach of them 4 ſlit abort aquar- 
ter of an yuck board : that, they may 
not hinder the fight of the divigons, 
which are upon the broad or flat fides 
of the rulers. Which diviſfiqus are 
indeed of moſt principall uſe :, being 
, properly the gazge-diviſions ; andare 
now firſt of all invented, and:accom» 
modated to the menſuration of 
veſſcls. | Te | 
Tget e-divifens are un all rwo 
hundred and thirtie : of which eve-; 
ry particular; diviſion , ſtaadech for 


one hundreth part of a winegallon: 


{fo that theyare in all 2 wine gallets 


| 
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(37) 
and 35 handred-parts. Ard forthe 
more perfpicuoty ' diſtmeuifhins” of 


' them they are figured by tensthire, 


0919, 0f20, 019, ©1429, 0159, 0r49,015, 
0139 50129, IPq, t1'9, Lint f* F119, £49, 
112 g11f2., 117000, 1192, 2120, 2400, 
20®, 230 : there being betweene e- 
very one of thoſe figures ter divi 
fons,ortert hundreth- parts, 

Ar the other end of both therw- 
lets is 4 hvoke framed imo r3ght or 
ſquwe angles to be ferned on one 
with.4 $erve-pin ,' the oth th z 
matrix 'or Scrue-plate. And above 
theſe hookes the edge of both ru- 
ers is divided into ynches, beginning 
extly cqual{ with the endyof the 
hookes : and figured with 5,r0;ty, 
20,25, 27,30, &c;' And each ynch is 
fabdivided into ten equal! parts. 
W hich diviſion of ynehes , together 
with the hookes, ferve to:rake rhe 
lengrly of all veſſels; that the'ends of 
the barrel} bozrtli''overreachineg the 
botroms,may n6t bee an impediment 
tothe meaſaring thereof. 

Vpon the other edge of cach ruler 
B 4 13 


(22). 
is ſet the the line of Numbers : whicki 
is the very ſame in both: though ſome 
whar differently figured. For that on 
the ruler next the ſocket with the 
long Scrue-pin , is noted with the fi- 
gures 1,2,3,4,5 »O37» 8,9,1 0,20, which 
I therefore call the /wne of digit num. 
bers: and that on the other ruler is 
figured with tens,as 10,20,30,40,50, 
60, 70, $0,590, 100, 200, 300; and [ 
call it the line of denarie numbers, 
W herein you are to remember tha 
from 1 to 5, and from 10to 50, andt 
alſo above 100 , every ſpace is ſubdi- 
vided into one hundred parts, buta- 
bove,5-unto 10, and above gounto 
100, becauſe the ſpaces are tooſmall 
to receive an hundicd parts , theyare 
ſubdivided bur into fiftie, 


'Theuſeef Thus having ſhewed the deſcip- 
che B3v8Ir tionof the ſeverall parts of the go 
in fours £59g 76d : I now come to the uſc 
eaſes, + Thereof in meafuring any kind of 
| veſſel-by the wine gallon. For which 
I will ſet downe theſe fower rules, 


Rule I, 


[ 
| 


| 


| 
} 
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Rule I. How to take the length of 
aVeſſell. 


Aving firft firred the two 
H hookes upon rhe ends of the 
two rulers, ſo thatthe line of ynches 
may be uppermoſt , draw out the ru- 
lers in length, and apply them to the 
veſſell long wiſe, 1ſo'that the two 
hookes may embrace the two bot- 
coms thereof: ar that length ſcrue 
them faſt rogether with the long 
Scrue-pin in the ſocker : then take off 
the hooke,which hath the Scrue-pin : 
and looke/how many ynches the ſoc- 
ket of the ruler which hath the 
hooke on doth cut inthe ruler with- 
out the hooke : for that ſhall be the 
length of the vefſell from our ſide tg 
out fide in ynches :* wherefore if out 
of that meaſare you take the thicknes 
of the two bottoms(which may bee 
eaſily eſtimared by a fpigot hole) you 
ſhall have the trne length of the ve{- 
ſell within. x 

Bur if thelength of the veſſel! be 
leſle 


(24) 

lefle then 27 yaches , you cannot uſe 

both. hookes , as before was done. 

Wherefore apply the ruler which 

hath the matrix or Scrue-plate to the 
veſſell, (etting that hoake againſt ong 
of the bottoms =: and where thedi- 
vidonsof ynches in rhat ruler begin- 
neth, tick upa knife - then remove 
that ſame hooke to the other bet- 
tome; and. the ynches , whichthe 
knife cutrerh, ſhall give the length of 
the vefell from ont fide to outiide. 


——— ——— 
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Rule IT, How #0 take the Diameter | 
of. a V efſoll at the Bunge, and «t the | 
Head. and baw —_ then tage 
they, that you may finde the ſunme 
of them, 


He Diameter are not meafured 

by ynches, 4 the lengrh is, bur by 

W ine gallobs, and hundreth parts: in | ;,, 
this ner: Take off the hoole _ ro 
ath the ſcra&-pinne , and the 
end of the Ruler into: the Va roy 
the bung ; and looke how manypans | the 
of the diviſtonsof Gallons he _” twe 


— + i; 
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(25) 
of the-bung-hole doth cut, the fame 
ſhall bee the Diameter at the bung. 
In tike maner apply the ſame end ef 
the Ruler to the head of the Veſſel 
without ; and looke how many parts 
of. the-divifions of Gallons it ts broad 
over the mid&fd or center theteof ; 
the fame ſhall be-the Diameter ar the 
head. *' (| 
But if the Niameter at the bung be 
greater then that Ruler is long : draw 
eutthe rulers, and fetue them at their 
| wholelength : and ſo meaſure there+ 
| with che Diameters, as was before 
ſhewed. 
| The two Diameters being found 
| | ont muſt beeadded togerher, thus : 
Write downe the Diameter at the 


bung twice, and under it the'Diame- 
teratthe head onely once, ſerting like 
places one under another inthe fame 
rowes : that is all the unites in one 
rowe z all che tem parts (which atc 


| 
4 
n 
h 
n | they., next- the- units ) in another 
at | row; and all the hundreth parts in 
B | thelatrow : aud draw aleng line be- 
” tweenetheunites and the parts, _ 
adde 


(26) 
addethem all three together inte one 
ſamme by the way of ordinary Addi. 
tion. As in example ; Suppoſe a'Veſ- 
| 
| 


ſel that hath the diameter at the 
gallon 1 & 8 hundrerh parts,viz. x03, | | 
and the diameter at the head onely 96 | 
hnndreth parts of a Gallon, viaz.o95, | : 
you ſhall write downe c 
the Diameter u oe = i 
rwice, & the dia- , v 
—_ the head once __ v 
and adde them altoge- * © [PV 
ther, as you ſee done in the ſide: and | h 
the ſumme of the diameters ſhall bee | be 
found z1!2, that is gallons 3 and 12 / b 


hundreth parts. And thus ſhall you | pa 
doe inall Veſſels, - 

1 
Rule IIT. How to multiply the ſumme | div 


of the Diameters of a Veſſel bythe ple 
length, if 7 | _ 


T ie length of a Veſſe/l being mea- | we 

fared in ynches and tenth parts, | Pac: 
and the Diameters being found outin | ile 
Gallons and hundreth parts, andalfo | toe 
added together, as hath beene _ Oe t 


—— 


F 


28-16-30 


(2 7) ; + 
red: The ſumme of the Diameters 
is to bee reconed in the line of digi 
numbers , which is noted with the 
figures 1,2,3,4,5, &c. and the length, 
in the other line of denarie numbers, 
which is noted wich the figures 10, 
20,30,40,5 ©,&c. In both which lines 
of numbers youare to conſider, that 
in the ſpaces betweene the figures c- 
very tenth diviſion is diſtinguiſhed 
witha long line : and every ſingle di- 
viſion with a ſhort line: and every 


| fiftwich a line of a length berweene 


both. and in the line of digit num- 
bers, they fignifie ſo many handreth 
parts of a gallon : But in the line of 
denarie numbers (as alſo in the line of 
digitnumbers beyond 10)every tenth 
diviſion is for unites ; and every fin- 
le diviſion is for tenth parts. and 
—__ 100 every tenth diviſion is 
for ten. and every ſingle diviſion for 
one unite. W herenote, that in thoſe 
paces, which by reaſon of their ſmal- 
nefſe have bur 50, yet they are under- 
ſtoed to bee 100, by imagining every 
one to containe two, = 
© 


(28) 

The aatare and valuation of beth 
the lines of munbers , the digit and 
the denarie, being underſtood; mul. 
tiplication is thus ro be wrought. Ser 
the-anice place of the line of digie 
nambers marked with 1, to the place 
of che length of the V effell reconed 
inthe line of denary numvers : there 
ſcrue che Rulers faſt. rhen in theline 


of digit numbers recon the ſumme of 


the Diamerers found our, thar atthe 
Bung: being doubled, as was taught 
before: and looke whar ſpace and 
divifion it peynerh out in the line of 
denary-numbers : the ſame being rea» 
ſonably z{timared,; ſhall bee the pro- 
duct ſought for. 

By zftimating reaſonably I under- 
ſtand that you conſider whether the 
figure of that ſpace is to bee taken for 
tennsor for hundreds : which is dene 
very 'eafily : for no man is ſo ſimple, 
as to miſtake a Veſſel! of ten or twet- 
ty Gallons, for one or two hundred; 
orof one or two hundred gellotybe 
one of ten or twenty. And/yet 
ſhort rule may bee given, Thatthe 

S114 produt 
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(29) 
produrt is ro bee-z{timated according 
co that former valuation of rhetine of 
denarie numbers: unleffe the Veſletl 
be f ſmall, that rhe fumme of the 
diameters amount not to one gallon : 
for then the figures 100 & 200, are 
toberaken ſor 10and twenty. 

And if art any time it chance, that 
the famme of the diamerers falleth 
not betweene the unite place in the 
line of digit numbers, and the focket : 
divide the fame ſumme by 2,and then 

_ maltiply the one halfe by thelengrth ; 
ſo ſhall yon have halfe the act 
fought for: which being doubled will 
gweyou the whole. 


Rule TITT, How to gange or meaſure 


the content of any Feſſel m Wine 
gallons, 


Ake the length of the Veſſel pro- 
poſed in ynch-meafure, according 

to the Rate I, then take the ewo dh- 
ameters in gallon meaſure, and adde 
them together, that ar the bung being 
, according to the Kwls TH. 
Laſtly 


Diverſe ex- ' 


amples 
= 
the uſe of 


this Inftru- ſell ſuppoſed to bee in length 40 y1- 


— ches; and the diameter at the bung 
actice 


the 


of the for- 
mer rules. 


(20) 

Laſtly multiply the ſumme of the di- | 
ameters by the length, according to |\; 
Rwle III : and the produR being rea- {i 
ſonably zſtimated , ſhall give rhe 
number of Wine gallons contained 
in that Veflelt: | 


T he performance aud praftice of this 
Works by Examples. 


Example 1 . 


Nd firit I will take the Exam- 
ple in my booke of the (cles 
of Proportion, Chap 9,of aVel- 


| 32 ynches; and the diameter at the 
cad 18 ynches: which rwodiame- [| ® 
ters being taken with my gauging || ? 
rod in gallon meaſure , would have b 
beene at the bung gallons 1x and16 
hundreth parts,and at the head almoſt 
27 hundreth parts of a gallon. Set 
downe the diameter ar the | 
twice, and the diameter at the head} 
once;& adde them:rhe ſumme "GM 


4 ; 
. 


(31) 

þ diameters fhall be gallons 2 & almoſt 
? [159 hundrerk-pares, 'b 

> | Re I. which being 1116 

v multiplyed by 49, the 1116 


4 | produtt Chalbegallons 0\37- 
197, and better then an 2169- 
halfe;which is the true —_ 

' | contentſoaghr for. 


Example Il, Suppoſe a ſmall Vets 
ſell; whoſe length is ynches 45 and 
3 tenth parts, viz. 4513 ;” and the dia- 
meter at the bung 38 hundreth parts 
of a gallon z and rhe dizmerer at the 
head 3o handreth parrs. whiat is the 
content ? 

Adde the two dia- ol38 
meters togerher, that o[38 
atthe bung being dou- 0o{20 
bled; the ſumme- 13 gal- TT 
lons 1 and 6 hundreth J” 

by Rele 11, Multiply this ſamme 
ythe length 4513_: and the produt 
ſhall bee 4$1'2- by Rule If, that is 
gallons 4$ and almoſt 12 kundreth 
=_ : -Which is the crue content 


OT s 


C Exam: 


(32) 
Fxam, 11]. 
veſſel, whoſe length is ynches 4 
7 tenth parts, v4. 3017. ahd the dis 
meter = the bung 34 bundrerh parts 
ofa gallon : and the diamerer #t:the 


head 28 hundreth parts. what is the 


content ? 


Adde the two diameters together, | 


that at the bung being doubled : the 
ſumme isonely 96-hun- 
dreth parts of a gallon, 0j34- : 
by XK=le T1. Multiply oo 
this ſfomme by -m S[28 
length 30,7 : and the ogg 

ont ſhall be 39142, Þ 

y Rule TIT, that is gallons 29,-and 
47 hundreth parts, which is alme(t 
an halfe, which is the erne content, 
For the firſt figure 2 ſignifyerh: not 
200 (though it be ſo-marked on the 
line of denarie numbers)but only2ey 
as both plaine rexſon, & alfo the ſhore 
rale,at the end of Rwie ILL, wil fhew. 


Exam, IIII, Soppoſe a grey” 
ſell: whoſe length is ynches 70 and 
an halfe, viz. 7015 ; and the diuns-/ 


eter 


another (mall 


SEE PTtD3s..r»0&%%vÞh0 ae.  aeArPoOA._ 


,_ _ (399 
erat the bung gallons 2 and 3 hun- 
dreth parts,v*z, 2193 ; andthe diame- 
ter at the | head gallons 1 and 106 
hundreth parts, vis. 11's , what is 
the content? | 
Adde the ewo diameters together, 
thac at the bung being doubled ; the 
fimme is gallons 5 and 
16 hundreth parts, by 2]a; 
Rule 11. Multiply this 2[e3 
ſumme by the length 1{'o 
7015 : but becauſe the 2)5|r6 
unts place of the line of * 215 g 
digit numbers, being. ' | 
ſer to 70j$, in the line of denarie num- 
heme amect the diameters 51's 
will over-reach beyand the ſocket : 
therefore to helpethis, take halfe che 
ſumme of the diameters, viz. gallons 
2113 ; and multiply that halfe fumme 
the length 7015; : and the produkt 
thill bee x $14%9 , by Ke UII, that 
& gallons 181 and almpſt 9 tenth 
parts s which is the true con- 


tat. And being doubked ſhall give 
363175 for the whole content 
a . 2. The 


(34) 
The Examples following are of 
{ome vclels meaſured in the preſence | 
ot them, which were depuretbythe' 
Company of Vinteners to'ſee therrys 
all of this Gauging line or rod, | 


Exam, V. A Canarie pipe whoſe 
length was ynches 48 and an halfe, 
viz. 48.5 ; and the diameter at the | 
bung 93 hundreth parts of a gallon, 
viz. ©0193': and the diameter at the 
head 54 hundreth parts , v5z. olf4. 
what is the content? | 

Adde the two diameters together, 
that at the bung being _—_ 
doubled, the ſumme 1s © 1 

5 


—_— 


—* 
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gallons 2 and 4 temth © | 
parts, by Rule IT, Mul- ol54 
tiply this ſammeby the 2145" 4 
length 48is : and the © * — c 
produdt ſhall bee 11 614 by Kwle III, | | 
that is gallons 116 & 4 ferth parts; | |, 
which is'the content ſought for. t 

/ 


Examp. VI, A. Graves-hogſhad 
whoſe length was ynches 3 ud 3 
-- tenth parts, viz. 311: : And thedive | t 
meter at the bung 73 hundreth part | |: 
of « gallon, 58. 6173 ; and the di- | Ic 
£ merer 


» 


(35) 
meterat the head 57 hundreth parts, 
viz, 619, W hat is the contenc ? 


Adde the two dia- 0'7; 
meters together;that , 073 
at the bung being (+ © {+ 
doubled , the Summe Jo; 
isgallonz and 3 hun- © 
dreth, parts, by Rule I 1. Multiply 
this fumme by the length 3 11: : and 
the produAt ſhall bee 63:44 by Rnle 
Il, that is gallons 63 and 34 han- 
dreth parts : which is the content 
ſought for, 


Example Vil. A High-countrey 
hogſhead whoſe length was ynches 
30,and 83 hundreth parts,v:z. 3013: : 
And the diameter at the bung 63 hun- 
dreth parts of a gallon : v2. 6,5: and 
the diameter at the head x5 1 hundreth 
parts, "viz. 0,51, Whar is the con- 
rent ? 


Adde the two diame= o[63 
ters rogether , that at  ©[63 
the bung being doub-- 051 


led, the ſarame is gal- 71-5 
lons x and 97 hin-  — 
C 3 d:eth 


(30) 
dreth parts,by Rule IT. Multiply ehj 
ſumme by he length 308: : oy 
produd ſhaHk bee 5 4155, by Rule1I1, 
that is gallons 54 and 55 hundreth 
parts : which is the true'content 
ſought for, 


The uſe of Alchough this Gauging inſtrument 
this Inf Is Hroperly framed for meaſaring 


ment in 
pauging” 
ere Vel= 


ſells, 


veſſels by rhe wine gallon » yet it 
may alfo fitly be applyed to the mea- 
ſuring of the fame veſſels by theale 
or beere gallon, And for thispar- 
poſe I have on the Ruler figured 
with digit numbers ſet two little 
lines or markes, the one at 2724 , n0- 


red with the letter (w) ; andtheo- , 


ther at 231,noted with the ketter (4). 
The ufe of which I deliver in thus 
Rule following. | 

Seeke out the content of the veſſel 
Fropoſed in wine gallons, upon therulr 
figured with denarie numbers , «bath 
before beene tanght : and theres ſet 
the marke (w): and ſo forall theathir 
marke (a) point to the number of betty 
gallons comtained in the fans wy 
- © Wl 


lf 


JT 
x 7 


—_ 
— 
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(37) 

I will ſhew the practice of this 
Rule bythe veſſells meaſured in- the 
three laſt examples. 

Firſt The Canarie pipe , whoſe 
\ength was -ynches 4815 : and the di- 
ameter at the bung gallon/©,93 : and 
the diameter at the head gallon 0,44 : 


the meaſure whereof. was by Exam- 


ple V found tobe gallons 11614 :how 
many beere gallons will it containe ? 
Set the marke(w) unto the wine 
meaſure 1164 reconedupon the ru- 
ler figured with denarie numbers, 
ſcruing it there faſt, and the marke 
() ſhall in the fame ruler point our 
98/25 that is gallons 9$ and 76 hun- 
dreth parts , the content thereof in 
þcere meaſure. 
aine , The Graves hogſhead 
whoſe length was ynches 3112 : an 
the diameter at the bung gallon 0173 : 
and the diameter at the head gallon 
657 : the meaſure whereof was by 


Example VI found to bee gallons 


6384: how many beeregallons will 


© containe ? 


Set the marke (») unto the wine 
C 4 mea- 


(38) 
meaſure 63134 reconed npon thi 1 
ler figured with denarie nu . 
{cruing it there faſt : and the marke 
(«) ſhall in the fame Raler poine 
out 5 3:74, that is gallons 53 , and 94 
hundreth parts,the content thereof in 
beere meaſure. 


Laſtly the High countrey hoggef- | 


head, whoſe length was ynches 30,82; 
and the diameter at the bung gallon 
0153 : and the diameter at the hezd 
gallon 015! : the meaſure whereof 
was by Example VII found ro bee 
gallons 54.55: how many beeregal- 
| lons will containe ? " 
Setthe marke (w) unto the wine 
meaſure 54155 reconed upon the rw- 
ler fgurcd with denarie numbers; 
{cruing it there faſt : and the marke 
(a) ſhall in the ſame ruler point ove 
61:8 , that is gallons 46,and +$ hun- 
dreth parts , the content thereof in 
beere meaſure. vr 


' 


And 


| 


| (39) | 

And rew Ihave finifhed whart 
dererniined” to _—_ ng the 
uſe of this my' new! Canying one or 
red + and have adore i eand 
ealie that '1.'doubt- net” but 'Every 
meane capacitie will*bee able with a 
lictle care to apprehaid rhe —_—y 

ere 


| and practice: I have alſo deliv 


the Rule which I follo.v, and where- 
upon I ground this worke : only the 
maner of computing the Gamnge-divs 
ſions | have concealed : both becauſe 
that ſpeculation is impertinent to the 
managing and hand-working there- 
with : and alſo that becauſe unto 
men of art by comparing the rule 
with the performance, it will nor bee 
difficult to find out the reaſon : bur 
eſpecially becauſe I intend and wiſh 
thebenefit of making and fabricating 
this Inſtrament,unto M*.Elias Alter, 
who gave the occaſion of it , and at 
whoſe requeſt I invented it. And 
if it ſhall bee ſerviceable to this moſt 
illoſtrious Citie, as a meanes of kee- 
ping truth and <quitie in that kind, 
and acceptable to you Right _ 

rable 


(40) 


a kg fe: Right w 
preſent it, and 


DD IE 


the deſired 
END. 
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Heſe Inſtruments are 
\.: made. in brafle 'þb 
Blias* Allen over ain 
St, Clements Church with- 
out Temple-barre : where 
alſo thoſe who.arc deſirous 


may bee inſtructed in'the 


practicalluſe thereof: and | 


{uch as ſhall have occaſion 
may have veſſels gauged. 
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